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Status  of  the  Air  Force  Solid 


Objectives 
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Propulsion  (Air  Force)  Technology  is 
Limited  by  Material  Properties 


id  plastics  can  bridge  the  barrier  between  ceramics  and  polymers 
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The  maximization  of  property  enhancements  in  polymers  results  from 
interaction  at  the  nano-level  (Edwards  AFRL/PRSM  — >  POSS  monomers) 


POSS-Polymer  Blends 

Miscibility  Demonstrated 


)SS  for  Ablative  Materials 


increased  melt  temp 


Solid  Propellant  Insulation  Program 

POSS- Polymers 


Goal:  50%  Lower  Erosion  of  Insulation  (44  %  weight  reduction, 
7.4%  booster  payload  increase)  -  Phase  III  IHPRPT 
Objective:  Development  of  Ceramic  Forming  Polymer _ 


Solid  Propellant  Insulation  Program 


Solid  Propellant  Insulation  Program 

_ In-House  Project  History  1994-1998 
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•Samples:  Pebax,  BMI, 
Parmax,  Starfire  w/mat 


Solid  Propellant  Insulation  Program 

In-House  Project  History  1999-Present 
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•Glue  sample  and 
standard  into  cone 
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In-House  SRM  Insulation  Testing 

Low  Cost  Screening  of  New  Materials 


STATION  NUMBER 


In-House  SRM  Insulation  Testing 

Low  Cost  Screening  of  New  Materials 


STATION  NUMBER 


MASS  FLUX  (Ibm/scc-iip _ 

O-EPDM  /  Kevlar  Standard  ■  T1 0-EPDM-V8T8 


SRM  Insulation  Testing  Program 

Comparisons  of  POSS  in  EPDM 


Elongation:  no  change  no  change  no  change 

Viscosity:  35%^  21%^  36%  I 

Density:  15%t  3%  1  12%T 


RM  Insulation  Testing  Program 

_ Convergent  Cone  Testing 


Insulation  containing  POSS  monomers 
Convergent  Cone 
Convergent  Cone  +  Insulation 


SRM  Insulation  Testing  Program 

Convergent  Cone  SRM  Insulation  Tests 


Mach  # 

Negative  numbers  represent  formation  of  structural  c 
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SRM  Insulation  Project 

Future  testing 


*  V 


In-House  SRM  Insulation  Testing 
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